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1
METHOD AND DEVICE FOR OPERATING A
DRIVER ASSISTANCE SYSTEM OF A
VEHICLE

CROSS REFERENCE TO RELATED
APPLICATION

The present application claims priority to Application No.
DE 10 2012 200 216.2, filed in the Federal Republic of
Germany On Jan. 9, 2012, which is incorporated herein in its
entirety by reference thereto.

FIELD OF INVENTION

The present invention relates to a method and a device for
operating a driver assistance system of a vehicle. The present
invention furthermore relates to a vehicle system for a vehicle
as well as a computer program.

BACKGROUND INFORMATION

Driver assistance systems are known per se. They usually
use data to decide whether or not a driver assistance function
is to be provided. Here, it is often necessary to subsequently
analyze the used data after a trip of the vehicle.

SUMMARY

An object underlying the present invention may thus be
seen as providing a method and a device for operating a driver
assistance system of a vehicle which allows for an efficient
analysis of data which are relevant for the decision as to
whether or not the driver assistance system is to provide a
driver assistance function.

An object underlying the present invention may also be
seen as providing a corresponding vehicle system as well as a
corresponding computer program.

According to one aspect, a method for operating a driver
assistance system of a vehicle is provided. Data are provided,
the data being used for making a decision as to whether or not
the driver assistance system is to provide a driver assistance
function.

If'the driver assistance function is provided, a vehicle posi-
tion is detected. This detected vehicle position is assigned to
the used data to create a set of driver assistance system data.
This therefore means, in particular, that the set of driver
assistance system data includes, on the one hand, the used
data which have led to the decision that the driver assistance
system provides the driver assistance function. On the other
hand, the set of driver assistance system data of the detected
vehicle position includes corresponding vehicle position
data.

According to another aspect, a device for operating a driver
assistance system of a vehicle is provided. In this case, a
decision device is provided which is designed to decide
whether or not a driver assistance function is to be provided
based on the provided and used data. Furthermore, a vehicle
position detection device for detecting a vehicle position is
provided. The vehicle position detection device detects the
vehicle position when the driver assistance function is pro-
vided. Furthermore, an assigner is provided for assigning the
vehicle position to the used data to create a set of driver
assistance system data.

According to another aspect, a vehicle system for a vehicle
is provided which includes a driver assistance system and the
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device for operating a driver assistance system of a vehicle.
The vehicle system may, in particular, also be referred to as a
system for a vehicle.

Furthermore, a computer program is provided which
includes program code for carrying out the method for oper-
ating a driver assistance system of a vehicle when the com-
puter program is run on a computer.

The present invention also includes the idea of using the
data provided to the driver assistance system to make a deci-
sion as to whether or not the driver assistance system is to
provide a driver assistance function. Here, it may, in particu-
lar, be provided that the data are transmitted to the vehicle, for
example, by an external server, which is situated externally
from the vehicle, and/or by other vehicles. This therefore
means, in particular, that the vehicle does not necessarily
produce these data itself with the aid of a vehicle-internal
sensor system, for example, such data produced with the aid
of the vehicle-internal sensor system also being usable, in
particular. The data are preferably produced with the aid of
sensor systems of other vehicles, including surroundings sen-
sors for sensory detection of vehicle surroundings, and are
transmitted directly to the vehicle and/or to a central server
which then may transmit the data to the vehicle. The commu-
nication between the vehicle and the other vehicles may, in
particular, be carried out with the aid of a car-to-car commu-
nication process. In particular, the communication between
the vehicle and the central or external server may be carried
out with the aid of a car-to-infrastructure communication
process and/or a mobile radio communication process. In the
case of a positive decision, i.e., in particular, that the driver
assistance function is to be provided, the instantaneous
vehicle position is detected at the point in time of the provi-
sion of the driver assistance function. The detected vehicle
position is then assigned to the used data to create a set of
driver assistance system data.

In this way, it is advantageously made possible that a fil-
tering of the used data may be carried out based on the
detected vehicle position. Therefore, it is advantageously
made possible, for example, that it may be subsequently
displayed to the driver on a digital map, i.e., in particular, after
a trip, in which positions the driver assistance system has
provided the driver assistance function.

Data in the sense of the present invention include, in par-
ticular, vehicle surroundings data which include, in particu-
lar, information regarding the vehicle surroundings. Such
information may, for example, relate to physical objects. A
physical object may, for example, be a traffic sign, a signaling
system, another vehicle, or roadside guiding posts. The
vehicle surroundings data, in particular, include physical
properties or characteristics of the road, such as a street width,
a roadway width, radiuses of curves, and/or ramps. In par-
ticular, in the case of stationary physical objects, the particu-
lar positions and dimensions are stored in the vehicle sur-
roundings data. Vehicle surroundings data may, in particular,
also include information regarding instantaneous conditions
such as that road work is being done in a corresponding
position, resulting in changed road properties. Vehicle sur-
roundings data may, in particular, also include roadway lane
data which, for example, include the information regarding a
roadway line color. Vehicle surroundings data in the sense of
the present invention include, in particular, image, video,
radar and/or ultrasound data. The data are, in particular,
assigned a corresponding position related to physical objects
of the vehicle surroundings.

A vehicle assistance system in the sense of the present
invention, in particular, refers to a system which may inter-
vene semi-autonomously or autonomously in a drive system
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and/or a control system, e.g., an accelerator system, a brake
system, a steering system and/or a signaling system of the
vehicle. A driver assistance system in the sense of the present
invention may, in particular, also warn a driver with the aid of
a corresponding human-machine interface shortly before or
during a critical situation.

According to one exemplary embodiment, a driver assis-
tance system may, for example, be an anti-lock braking sys-
tem, a traction control system, an adaptive high-beam assis-
tant, a night vision assistant, a braking assistant, an automatic
emergency braking system, an adaptive cruise control (ACC),
alane detection system, a lane keeping support system, a lane
departure warning system, a lane change support system, an
electronic stability program system, or a parking aid system.
Multiple driver assistance systems may preferably also be
provided which may, in particular, have identical or differing
designs.

A driver assistance function, in particular, refers to the
function which may be provided by the driver assistance
system to assist or support the driver or, in particular, to
intervene in a vehicle operation. If the driver assistance sys-
tem provides its driver assistance function, an intervention in
a vehicle operation takes place, in particular.

According to one exemplary embodiment, a driving mode
parameter, in particular multiple driving mode parameters,
is/are detected at the point in time of the provision of the
driver assistance function and assigned to the set of driver
assistance system data. In this way, a filtering of the set of
driver assistance system data is advantageously made pos-
sible based on the driving mode parameter. This therefore
means, in particular, that the driver is subsequently able to
efficiently filter the used data, i.e., in particular after a trip,
according to the driving mode parameter and is thus, in par-
ticular, able to only have the data of interest to him displayed
quickly and easily from a large amount of data.

In another exemplary embodiment, other driving mode
parameters are detected during the use of the data until the
point in time of the provision and assigned to the set of driver
assistance system data. This therefore means, in particular,
that, while the driver assistance system is still computing
whether or not it should provide the driver assistance func-
tion, other driving mode parameters are detected until the
point in time of the provision, these other driving mode
parameters being assigned to the set of driver assistance sys-
tem data. This therefore means, in particular, that the set of
driver assistance system data additionally includes the other
driving mode parameters. A filtering of the set of driver assis-
tance system data according to the other driving mode param-
eters is thus subsequently advantageously possible in an effi-
cient and effective manner, thus facilitating a corresponding
analysis of the used data.

According to one exemplary embodiment, the driving
mode parameters, i.e., the driving mode parameter and the
other driving mode parameters, may be the vehicle operation
parameters. A vehicle operation parameter may, for example,
be a vehicle speed, a vehicle acceleration, a driving direction
of the vehicle, a braking of the vehicle, a vehicle steering
maneuver, a vehicle transverse acceleration, a yaw rate of the
vehicle tires, or a vehicle steering angle.

In another exemplary embodiment, the driving mode
parameters may be sensor parameters of an activity sensor for
sensory detection of an activity of a vehicle occupant, in
particular, a driver. This therefore means, in particular, that an
occupant’s behavior, in particular a driver’s behavior, is
detected. It may thus be detected, for example, whether the
driver or the occupant has operated a radio or a phone or what
steering angle the driver has set. In this way, it is advanta-
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geously made possible that it may be determined after the trip
how the occupant or the driver behaved at the point in time of
the provision of the driver assistance function and, in particu-
lar, additionally their behavior chronologically before the
point in time of the provision. In this way, an even more
extensive analysis of the used data is advantageously made
possible. Furthermore, an accident analysis may be carried
out in a simplified manner, if necessary.

In another exemplary embodiment, it may be provided that
the driving mode parameters are operating mode parameters
corresponding to an operating mode of the driver assistance
system. This therefore means, in particular, that an operating
mode of the driver assistance system is detected. It may be
provided, in particular, that operating mode parameters cor-
responding to an operating mode are detected by one or many
more driver assistance systems. This therefore means, in par-
ticular, that an operating mode is detected by other driver
assistance systems. This means that it is detected, for
example, whether or not other driver assistance systems are
active. In this way, it may be subsequently advantageously
retraced whether or not the other driver assistance systems
have provided their respective driver assistance functions.

According to another exemplary embodiment, the driving
mode parameters are vehicle surroundings parameters corre-
sponding to vehicle surroundings. Vehicle surroundings
parameters include, in particular, information regarding
vehicle surroundings. For example, the vehicle surroundings
parameters may include information regarding other detected
traffic participants, detected vehicle lanes, detected pedestri-
ans, detected traffic signs, or infrastructures such as road
work, bottlenecks, one-way streets, traffic circles, or intersec-
tions.

In another exemplary embodiment, it may be provided that
the set of driver assistance system data, the used data and/or
the vehicle position is/are transmitted to an external memory
device situated externally from the vehicle to store the data
externally. In this way, archiving the data is advantageously
made possible so that the data may be accessed for an analysis
even if the vehicle is damaged in an accident, for example.
Such an external memory device is, in particular, designed in
such a way that the driver or an accordingly authorized person
has access to the data only after an authorization.

Exemplary embodiments of the present invention are
described below in greater detail with reference to the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a device for operating a driver assistance
system of a vehicle.

FIG. 2 shows a flow chart of a method for operating a driver
assistance system of a vehicle.

FIG. 3 shows a vehicle system for a vehicle.

The same reference numerals are used below for the same
features.

DETAILED DESCRIPTION

FIG. 1 shows a device 101 for operating a driver assistance
system (not illustrated) of a vehicle (not illustrated). Device
101 includes a decision device 103 for making a decision as to
whether or not a driver assistance function is to be provided
based on the provided and used data.

Device 101 furthermore includes a vehicle position detec-
tion device 105 for detecting a vehicle position when the
driver assistance function is provided. Furthermore, an
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assigner 107 is provided for assigning the vehicle position to
the used data to create a set of driver assistance system data.

FIG. 2 shows a flow chart of a method for operating a driver
assistance system of a vehicle. According to a step 201, data
are provided. It may, in particular, be provided that the data
are transmitted to the vehicle and therefore to the driver
assistance system. The data are used according to a step 203
to decide whether or not the driver assistance system is to
provide a driver assistance function.

In a step 205, in the case of a positive decision, i.e., in
particular, that the driver assistance function will be provided,
the vehicle position which is instantaneous at the point in time
of the provision is detected.

In a step 207, the vehicle position is assigned to the used
data to create a set of driver assistance system data.

FIG. 3 shows a vehicle system 301 for a vehicle. Vehicle
system 301 includes a driver assistance system 303 as well as
device 101 according to FIG. 1.

Due to the assignment of the vehicle position according to
the present invention at the point in time of the provision of
the driver assistance function, it is advantageously made pos-
sible that the relevant vehicle position may be visually high-
lighted on a digital map for an analysis of the used data. In
particular, a little flag may be used to visually display the
vehicle position.

In one exemplary embodiment (not illustrated), it may be
provided that other driving mode parameters are detected and
assigned to the set of driver assistance system data. In this
way, an efficient filtering of the used data according to the
driving mode parameters is advantageously made possible. It
is thus possible to carry out an analysis, which builds on that,
efficiently and effectively.

It may be provided, for example, that the driving mode
parameters are vehicle operation parameters which may
describe a vehicle behavior.

For example, a vehicle speed, a vehicle acceleration, a
driving direction of the vehicle, a braking of the vehicle, a
vehicle steering maneuver, a vehicle transverse acceleration,
ayaw rate of the vehicle tires, or a vehicle steering angle may
be detected, the relevant parameters then being assigned to
the set of driver assistance system data for a later correspond-
ing filtering.

In another exemplary embodiment (not illustrated), it may
be provided that the set of driver assistance system data is
made anonymous. This therefore means, in particular, that
personal conclusions regarding the set of driver assistance
system data are no longer possible after this set has been made
anonymous. In this way, it is advantageously possible to carry
out an anonymous comparison of the set of driver assistance
system data to other sets of driver assistance system data of
other vehicles. The relevant drivers are able to communicate
via a social network, for example. It may preferably also be
provided that the set of driver assistance system data is com-
pared to a comparison library, including a set of reference
data. In another exemplary embodiment (not illustrated), it
may be provided that, based on the comparison of the sets of
driver assistance system data, that set of driver assistance
system data is filtered out which has a minimum number of
provisions of a driver assistance function in relation to the
other sets of driver assistance system data. This set of driver
assistance system data having the minimum number of pro-
visions may, in particular, advantageously create the set of
reference data. This exemplary embodiment therefore
includes, in particular, the idea to define a number of provi-
sions of a driver assistance function as the criterion for proper
driving behavior. The less frequently a driver assistance func-
tion had to be provided, the better was a driving behavior of
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the driver. The best driving behavior thus creates a reference
for the driving behavior of other drivers. A set of driver
assistance system data may, in particular, be generally
referred to as a profile corresponding to the driving behavior,
i.e., adriving profile. The set of driver assistance system data
having the minimum number of provisions may thus be pref-
erably generally referred to as a reference driving profile.

In another exemplary embodiment (not illustrated), it may
be provided that, based on the set of driver assistance system
data, an indication is computed as to what happened in the
concrete situation which resulted in the provision of the driver
assistance function.

In another exemplary embodiment (not illustrated), it may
be provided that, based on the set of driver assistance system
data, an indication is computed as to what should be
improved.

In another exemplary embodiment (not illustrated), it may
be provided that, based on the set of driver assistance system
data, an indication is computed as to what error was made and
what is to be changed in the driving behavior.

In another exemplary embodiment (not illustrated), it may
be provided that the set of driver assistance system data is
provided to an operator for a manual analysis. The operator
may, in particular, make a personal consultation available to
the driver of the vehicle.

In another exemplary embodiment (not illustrated), it may
be provided that the method is implemented as software or
hardware on a computer. It may, in particular, also be pro-
vided that the method is carried out as an app for a mobile
phone.

To sum up, the present invention, in particular, advanta-
geously makes possible a subsequent efficient and effective
analysis of data which have been used with the aid of a driver
assistance system in order to decide whether or not the driver
assistance system is to provide a driver assistance function.

What is claimed is:

1. A method for operating a driver assistance system of a
vehicle, comprising:

continuously over a time period:

generating data by a sensor system onboard the vehicle;
and

using the data, by a processing device, to determine
whether the driver assistance system should execute a
driver assistance function;

for each of a plurality of cases in which the determination

is for the driver assistance function to be executed:

detecting, by the processing device, a vehicle position
when the driver assistance function is executed; and

assigning, by the processing device, the detected vehicle
position to the used data on which basis the respective
execution of the function was performed, to create a
set of driver assistance system data; and

providing, by the processing device, an output based on the

sets of driver assistance system data, wherein the output

at least one of:

includes a map that includes indications of occurrences
of'a subset of the plurality of cases at respective posi-
tions of the map corresponding to respective locations
at which the respective cases are indicated, by the
assigned vehicle positions, to have occurred, the sub-
set being selected according to received input of fil-
tering criteria and a determination, based on the
respective sets of driver assistance system data of the
subset, that the subset of the plurality of cases matches
the input filtering criteria; and

is based on identification in the sets of driver assistance
data of a non vehicle-motion operation performed by
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a vehicle occupant when the respective cases of the
execution of the driver assistance function occurred.

2. The method according to claim 1, further comprising:

detecting, by the sensor system, a driving mode parameter

ata point in time of the provision of the driver assistance
function and assigning the driver mode parameter to the
set of driver assistance system data.

3. The method according to claim 2, further comprising:

detecting, by the sensor system, other driving mode param-

eters during the use of the data until the point in time of
the provision and assigning the other driver mode
parameters to the set of driver assistance system data.

4. The method according to claim 3, wherein the driving
mode parameters are vehicle operation parameters, including
at least one of a vehicle speed, a vehicle acceleration, a
driving direction of the vehicle, a braking of the vehicle, a
vehicle steering maneuver, a vehicle transverse acceleration,
a yaw rate of the vehicle tires, and a vehicle steering angle.

5. The method according to claim 1, wherein the output is
based on the identification of the non vehicle-motion opera-
tion performed by the vehicle occupant.

6. The method according to claim 3, wherein the driving
mode parameters are operating mode parameters correspond-
ing to an operating mode of the driver assistance system.

7. The method according to claim 3, wherein the driving
mode parameters are vehicle surroundings parameters corre-
sponding to vehicle surroundings.

8. The method according to claim 1, wherein the output
includes display of the map.

9. The method according to claim 1, wherein the set of
driver assistance system data is made anonymous.

10. The method according to claim 1, further comprising:

comparing the set of driver assistance system data to other

sets of driver assistance system data of other vehicles.

11. A method for operating a driver assistance system of a
vehicle, comprising:

generating data by a sensor system onboard the vehicle;

using the data, by a processing device, to determine

whether the driver assistance system is to perform a
driver assistance function;
detecting, by the processing device, a vehicle position
when the driver assistance function is executed;

assigning, by the processing device, the detected vehicle
position to the data, on which basis the processing
device determined that the driver assistance function
was 1o be performed, to create a set of driver assistance
system data;

comparing, by the processing device, the set of driver assis-

tance system data to other sets of driver assistance sys-
tem data of other vehicles; and

based on the comparison, selecting, by the processing

device and as a reference profile, that set of driver assis-
tance system data which, compared to all others of the
sets, is associated with a fewest number of provisions of
a driver assistance function.

12. A device for operating a driver assistance system of a
vehicle, comprising:

processing circuitry, the processing circuitry configured to:

continuously over time:
obtain data from a sensor system onboard the vehicle;
and
based on the data, determine whether a driver assis-
tance function is to be executed;
for each of a plurality of cases in which the determina-
tion is for the driver assistance function to be
executed:
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detect a vehicle position when the driver assistance
function is executed; and
assign the detected vehicle position to the used data on
which basis the respective execution of the function
was performed, to create a set of driver assistance
system data; and
provide an output based on the sets of driver assistance
data;
wherein the output at least one of:
includes a map that includes indications of occurrences
of'a subset of the plurality of cases at respective posi-
tions of the map corresponding to respective locations
at which the respective cases are indicated, by the
assigned vehicle positions, to have occurred, the sub-
set being selected according to received input of fil-
tering criteria and a determination, based on the
respective sets of driver assistance system data of the
subset, that the subset of the plurality of cases matches
the input filtering criteria; and
is based on identification in the sets of driver assistance
data of a non vehicle-motion operation performed by
a vehicle occupant when the respective cases of the
execution of the driver assistance function occurred.
13. A vehicle system for a vehicle, comprising:
a driver assistance system; and
a device for operating the driver assistance system of the
vehicle, including processing circuitry, the processing
circuitry configured to:
continuously over time:
obtain data from a sensor system onboard the vehicle;
and
based on the data, determine whether a driver assis-
tance function is to be executed;
for each of a plurality of cases in which the determina-
tion is for the driver assistance function to be
executed:
detect a vehicle position when the driver assistance
function is executed; and
assign the detected vehicle position to the used data on
which basis the respective execution of the function
was performed, to create a set of driver assistance
system data; and
provide an output based on the sets of driver assistance
data;
wherein the output at least one of:
includes a map that includes indications of occurrences
of'a subset of the plurality of cases at respective posi-
tions of the map corresponding to respective locations
at which the respective cases are indicated, by the
assigned vehicle positions, to have occurred, the sub-
set being selected according to received input of fil-
tering criteria and a determination, based on the
respective sets of driver assistance system data of the
subset, that the subset of the plurality of cases matches
the input filtering criteria; and
is based on identification in the sets of driver assistance
data of a non vehicle-motion operation performed by
a vehicle occupant when the respective cases of the
execution of the driver assistance function occurred.
14. A non-transitory, computer-readable medium having
stored thereon a computer program including program code,
which, when executed on a computer, performs the following:
continuously over a time period:
receiving data from a sensor system onboard the vehicle;
and
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using the received data to determine whether the driver
assistance system should execute a driver assistance
function;
for each of a plurality of cases in which the determination
is for the driver assistance function to be executed:
detecting a vehicle position when the driver assistance
function is executed; and
assigning the detected vehicle position to the used data
on which basis the respective execution of the func-
tion was performed, to create a set of driver assistance
system data; and
providing an output based on the sets of driver assistance
system data, wherein the output at least one of:
includes a map that includes indications of occurrences
of'a subset of the plurality of cases at respective posi-
tions of the map corresponding to respective locations
at which the respective cases are indicated, by the
assigned vehicle positions, to have occurred, the sub-
set being selected according to received input of fil-
tering criteria and a determination, based on the
respective sets of driver assistance system data of the
subset, that the subset of the plurality of cases matches
the input filtering criteria; and
is based on identification in the sets of driver assistance
data of a non vehicle-motion operation performed by
a vehicle occupant when the respective cases of the
execution of the driver assistance function occurred.
15. The method of claim 7, wherein the vehicle surround-
ings parameters include at least one of: a physical object, a
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pedestrian, a characteristic of a road along which the vehicle
is to travel, an instantaneous condition of the road, and a
vehicle lane information.

16. The method of claim 1, wherein the data is captured in
a format of at least one of: an image, a video, a radar signal,
and ultrasound data.

17. The method of claim 1, further comprising:

transmitting the driver assistance system data to an external

memory device for storage.

18. The method of claim 17, wherein the driver assistance
system data stored in the external memory device is only
accessible to authorized persons.

19. The computer-readable medium of claim 14, wherein
the program code is executed on a mobile phone.

20. The method according to claim 5, wherein the opera-
tion is of a phone.

21. The method according to claim 5, wherein the opera-
tion is of a radio.

22. The method according to claim 5, wherein the opera-
tion includes a non-vehicle-operation.

23. The method according to claim 5, wherein the output is
further based on information regarding non vehicle-motion
operation behavior of vehicle occupants indicated in cases in
which a determination is recorded to have been made in other
vehicles to execute a respective driver assistance function.

24. The method according to claim 8, wherein the map
further includes identifications of locations in which a deter-
mination is recorded to have been made in other vehicles to
execute a respective driver assistance function.
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